In this paper, the solution of magnetic field response from DC source located on a two layered uniform conductive host medium is formulated. For the first layer, the conductivity of overburden is a function of depth ( ) z and denoted by 
Introduction
The magnetometric resistivity method has recently become an additional electrical prospecting technique used for finding underground resources. This technique is based on the measurement of low-level, low-frequency magnetic fields associated with non-inductive current flow from the electrodes in the ground. Chen and Oldenburg [4] derived the magnetic field directly from solving a boundary value problems which was similar to the approach used by Edward [5] and then discussed in a homogeneous and a 2-layered earth model. Yooyuanyong and Sripanya [10] derived and performed the solutions of the steady state magnetic field due to a DC current source in three types of heterogeneous earth models. These solutions are critical to interpret the magnetometric resistivity (MMR) data.
In this paper, a 2-layered conductive earth model is considered similar to Chen and Oldenburg [4] , but it is different in the conductivity profile. For the first layer, the conductivity of overburden is denoted by ( ) 
The Hankel transform [1] is introduced and defined by
and
where 1 J is the Bessel function of the first kind of order one and λ is the Hankel variable. Taking the transformation on both sides of equation (5), we obtain
Since the electrode is in the overburden which the end of the electrode is positioned at , z h = so that a magnetic field will be separated into two parts. The magnetic field is come from the ground layer that can be described by the general solution of equation (8) and the magnetic field arising from probe sources 0 H , which is only one element. It can be explained by the Ampere's law [7, 11] , as ( )
where I is the current at the probe on the ground surface. From equation (6), we have ( ) ( )
Therefore, the magnetic field in each layer can be obtained by taking the inverse Hankel transform to the solution of equation (8), which satisfies the following boundary conditions [2, 8] :
1. The vertical component of the current density must be zero at the ground surface ( )
where 1 z E is the vertical component of the electric field in overburden.
2. The azimuthal component of the magnetic field needs to be continuous on each of the boundary planes in the earth, 
Since the problem is axisymmetric and H uu v has only the azimuthal component in cylindrical coordinates, for simplicity as equation (4), we use H to represent the azimuthal component H φ in the above derivations. This yield 1 ,
By using equation (6), we have Ground surface
A Geometric 2-Layered Earth Model
In our geometric model, a two-layered earth model is considered which the interface between the layers is a plane parallel to the ground surface. A point source of direct current I is located into the overburden which the end of the electrode is positioned at
For the first layer, the conductivity of overburden is denoted by ( ) 
Solution of Magnetic Field for a 2-Layered Earth Model
An overburden has a variation of conductivity 1 ( ) z σ with thickness h over a conductive host medium having constant conductivity 2 ( ). 
The power series method and auxiliary equation are used to find the magnetic field formulation in an overburden, denoted by 1 H % , and conductive host medium, denoted by 2 H % , respectively. Therefore, the solutions of the equation (12) and (13) are written by [6, 9] ( )
( , ) ,
respectively, where 1 2 3 , , A A A and 4 A are arbitrary constants, which can be determined by using the boundary conditions. The condition at → ∞ z , the magnetic field tends to zero, that leads 2 H % to ( ) 2 3 ( , ) .
For the first boundary condition in equation (9), we obtain ( )
and r are not zero, then 
Since no electric current across at the air-earth interface,
By the second boundary condition, we obtain ( )
Applying the third boundary condition, we have From equation (16) and (17), we obtain then with the use of equation (18), we obtain ( )
Hence, with the use of inverse Hankel transforms, the magnetic field in overburden and conductive host medium are shown, respectively, as ( ) ( )
Numerical Experiments
In our numerical experiments, the magnetic field due to a direct current source on the ground surface of the model is calculated. Chave's algorithm [3] is used for numerical calculating the inverse Hankel transform of the magnetic field solutions. magnetic fields tends to be small values as we expect. As the thickness of overburden is increased, the shape of graph is similar to the conductivity profile of the ground. This is the advantage of magnetic field that can be performed some relationship to the conductivity profile of the ground. 
